Functional analysis of tomato rhamnogalacturonan lyase gene Solyc11g011300 during fruit development and ripening.
Rhamnogalacturonan I (RG-I) is a domain of plant cell wall pectin. The rhamnogalacturonan lyase (RGL) enzyme (EC 4.2.2.23) degrades RG-I by cleaving the α-1,4 glycosidic bonds located between the l-rhamnose and d-galacturonic residues of the main chain. While RGL's biochemical mode of action is well known, its effects on plant physiology remain unclear. To investigate the role of the RGL enzyme in plants, we have expressed the Solyc11g011300 gene under a constitutive promoter (CaMV35S) in tomato cv. 'Ohio 8245' and evaluated the expression of this and other RGL genes, enzymatic activity and alterations in vegetative tissue, and tomato physiology in transformed lines compared to the positive control (plants harboring the pCAMBIA2301 vector) and the isogenic line. The highest expression levels of the Solyc11g011300, Solyc04g076630, and Solyc04g076660 genes were observed in leaves and roots and at 10 and 20 days after anthesis (DAA). Transgenic lines exhibited lower RGL activity in leaves and roots and during fruit ripening, whereas higher activity was observed at 10, 20, and 30 DAA than in the isogenic line and positive control. Both transgenic lines showed a lower number of seeds and fruits, higher root length, and less pollen germination percentage and viability. In red ripe tomatoes, transgenic fruits showed greater firmness, longer shelf life, and reduced shriveling than did the isogenic line. Additionally, a delay of one week in fruit ripening in transgenic fruits was also recorded. Altogether, our data demonstrate that the Solyc11g011300 gene participates in pollen tube germination, fruit firmness, and the fruit senescence phenomena that impact postharvest shelf life.